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mailing) , Claims 1-5, 8-15, 18-25, 28-31 of the present 
invention are deemed to be non-inventive in light of 
Document 1 (WO2002/057954 Al (In-Silico Sciences, Inc.) 
July 25, 2002) and Document 2 (WOl 9 9 6 / 0 1 3 7 8 5 Al (Akiko 
ITAI) , May 9 , 1996) . 

(2) The invention disclosed in Claim 1 of the present 
application includes the following matters for 
specifying the present invention: 

post-structural-change protein coordinate data 
selecting means that effects structural change in 
consideration of dynamic behavior using induced-fit 
parameter reflecting induced-fit on the coordinate data 
of protein and selects post-structural-change protein 
coordinate data ; 

spatial point designating means that designatejs a 
spatial point at which superposition with the ligandi is 
to be conducted, from the post-structural-change protein 
coordinate data selected by the post-structural-change 
protein coordinate data selecting means; ^ 

interaction function calculating means that 
calculates an interaction function when the protein and 
the ligand bind to each other using the spatial point 
designated by the spatial point designating means and 
a ligand coordinate data of the ligand; and 

ligand evaluating means that evaluates the ligand 



2 



that binds to the protein based on the interaction 
function calculated by the interaction function 
calculating means . 

That is, the present invention is featured by 1) 
effecting structural change in consideration of dynamic 
behavior using induced-fit parameter reflecting 
induced-fit on the coordinate data of protein; 2) 
designating a spatial point at which superposition with 
the ligand is to be conducted, from the 
post-structural-change protein coordinate data; 3) 
calculating an interaction function when the protein and 
the ligand bind to each other using the spatial point 
and the ligand coordinate data of the ligand; and 4) 
evaluating the ligand that binds to the protein based 
on the interaction function. 

As to "^effecting structural change in 
consideration of dynamic behavior using i nduced-fit 
parameter reflecting induced-fit ", concrete examples 
are described in Claims 6, 7 and so on, and as to a method 
of determining an induced-fit parameter, concrete 
examples are found in [Example 1] (Determination of 
parameter coefficient in dihedral angle constrained MD 
and clustering) and [Example 2] (Difference in molecular 
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dynamic calculation in the presence/absence of 
constraint parameters) in Page 53, line 5 to Page 60, 
line 11 of originally-filed specification (Page 86, 
linel6 to Page 98, line 17 of the English translation) . 
As to a concrete example of ''calculating means of 
interaction function "" , calculation of interaction 
function using Sscore(i,j) is concretely disclosed, for 
example, in Claim 2. 

Having such features, the present invention is very 
useful as drug design software adopting induced-fit in 
that it is designed to enable '"de novo design utilizing 
induced-fit", and when the present invention is combined 
with known programs such as Ligand-FAMS, full automated 
handling of many proteins is realized and the effects 
described in the originally-filed specification arp 
provided . 

(4) In the written opinion, the examiner indicated the 
points a)-d) as follows: 

a) Document 1 discloses that a plurality of 3D 
structures are generated by displacing atomic coordinate 
of protein by a normal mode analysis; and docking 
operation with a ligand is conducted on one 3D structure 
selected from the plurality of 3D structures. 
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b) Document 2 discloses selection of a potential 
ligand by setting a dummy atom for a hydrogen-bondable 
functional group in a protein; determining conformation 
of a ligand using difference between an interatomic 
distance of dummy atom and of hydrogen-bondable hetero 
atom in the ligand; and optimizing structure of complex 
by changing the structure of the ligand. 

c) The feature of ''displacing atomic coordinate of 
protein by a normal mode analysis" in Document 1 
corresponds to the feature of "effecting structural 
change in consideration of dynamic behavior^ in Claim 
1 . 

d) The features ''designating a spatial poinf and 
"calculating an interaction function" in Claim 1 is 
readily achievable by ones skilled in the art based on 
the above disclosure of Document 2. 

Document 1, however, fails to disclose and suggest 
"effecting structural change in consideration of dynamic 
behavior using induced-fit parameter reflecting 
induced-fit ^^ of the present invention, although it 
discloses a method that uses a normal mode analysis for 
constructing 3D structures adopting induced-fit, for 
example, in Fig. 1. Document 2 discloses the invention 
concerning a program for docking study and describes 
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refinement of candidates according to interaction energy 
values and the like, however, it neither describes nor 
suggests ^^t he method of calculating and evaluating an 
interaction function when a ligand is caused to bind to 
a protein whose structural is changed in consideration 
of dynamic behavior using an induced-fit parameter 
reflecting induced-f it of the present invention. 

With regard to induced-fit , it is very difficult 
to predict how the structure changes upon docking of a 
compound even if 3D structure of the protein is determined, 
and complicated and long calculation is required. 
Therefore, in order to practically use it in drug design, 
it is important to define an appropriate parameter and 
function. One should adequately understand j 
physicochemical property of the protein and reflect; it 
in the induced-fit parameter and interaction function, 
and hence it is not easy for one skilled in the art to 
properly make adaptation and find an induced-fit j 
parameter and an interaction function that are 
practicable in drug design. In view of the difficulty 
in prediction of induced-fit, it is important to 
effectively select the movable possibility of protein 
and to effectively evaluate the conformation of the 
compound which is searched in drug design, especially 
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in virtual screening. The present invention essentially 
differs from the inventions disclosed in Document 1 and 
Document 2 in that the program is so designed to achieve 
the above requirement, and one skilled art cannot readily 
devise the present invention based on Document 1 and 
Document 2 . 

Therefore, we believe that inventions recited in 
Claim 1 and Claims 2-5 and Claim 8-10 depending from Claim 
1 are inventive over Document 1 . and Document 2 . 

We also believe that inventions recited in Claims 
11-15, Claims 18-20 (ligand screening method). Claims 
21-25, Claims 28-30 (program) and Claim 31 (recording 
medium) are inventive over Documents 1-2. 

(6) As described above. Claims 1 to 31 have inventive 
step- We ask you to give a review admitting inventive 
step for all claims in the present application. 
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